Let A" be a non-zero dimensional compact Euclidean polyhedron and Y an open set in Euclidean space Rr (r > 0). The spaces of (continuous) maps, Lipschitz maps and PL maps from X to Y are denoted by
Introduction
A paracompact (topological) manifold modelled on a given space E is called an E-manifold. For F c E, an (E, F)-manifold pair is a pair (M ,N) of an F-manifold M and an F-manifold TV which admits an open cover ^ of M and open embeddings cpu: U -* E, U e%f, such that cpJUdN) = cpu(U)r\F . For G c F c E, an (E,F,G)-manifold triple is defined by the same way. Let Q denote the Hubert cube [-1,1]", s = (-1 ,l)w the pseudo-interior of Q, ¿Z = {x e s|sup|x(z')| < 1} and a = {x e s\x(i) = 0 except for finitely many z'} , where x(z') denotes the z'-th coordinate of x . Note that 5 is homeomorphic to (=) the Hilbert space /2 [An] . Moreover it is proved in [SW2 ] that (s,l.,a) = (f2 ,tf2Q,//), where f2Q is the linear span of the Hilbert cube ]\i€Ji-i~X ,i~l]
in /2 and // is the linear span of the usual orthonormal basis of /2, that is, /2 = {x e/2\ sup \i • x(i)\ < oc} and f f2 = {x e f2\x(i) = 0 except for finitely many z'} .
54X
katsuro sakai Let X = (X ,d) be a non-discrete metric compactum and Y = (Y ,p) be a separable metric space without isolated points. The space of (continuous) maps from X to Y is denoted by C(X, Y). The topology of C(X, Y) is induced by the sup-metric p(f,g) = sup{p(f(x),g(x))\xeX}.
Then it is known that C(X, Y) is an 5-manifold (i.e., l2-manifold) if y is a complete ANR [Ge, , To, Saj ] .
By LIP(X,y), we denote the subspace of C(X,Y) consisting of all Lipschitz maps. The Lipschitz constant of / e \AP(X, Y) is denoted by lip/, i.e., lipf=inf{k>0\p(f(x),f(y))<k-d(x,y)}. In case X and Y are polyhedra, Geoghegan [Ge2 ] is Lipschitz, where || • || is the Euclidean norm. Since Rr is an ALE by [LV, Theorem 5.7] , Y is also an ALE. G
Lipschitz constants of PL maps
For each x e R", x(i) denotes the z'-th coordinate of x. The Euclidean norm of R" is Lipschitz equivalent to the norm defined as follows:
Let {e,, ... ,e } be the canonical orthonormal basis for R? , that is, e¡(j) = 0 if z ^ j and e((z) = 1. The q-fh symmetric group is denoted by Z . For each a = (a(l), ■ ■ ■ ,a(q)) e Z , A(a) denotes the full simplicial complex with vertices
Proof. First observe that for each x e \A(a)\,
Since / is linear, it follows that
Then for each x , x e \A(a)\,
Thus we have the result, a Otherwise choose points xQ,xx, ... ,xn on the straight line segment connecting x and x so that x0 = x, xn= x , and each pair x¡_, and x¡ are contained in some a¡ e K(q,p). Since which is e-close to id. Proof. Choose p e N so large that meshK(q ,p) < e/(r+ l)k.
Since y is convex, the desired map cp can be defined as follows:
cp(f)\K(q,pf = f\K(q,pf and cp(f)\a is linear for each a e K(q ,p).
In fact, lipcp(f) < r ■ lip/ < rk by the above corollary. For each x e Iq , we have a v e K(q,p) suchthat \\x-v\\ < e/(r+l)k . Then
Thus cp is e-close to id. a
Space of /c-Lipschitz PL maps
Let X be a non-zero dimensional compact polyhedron in Euclidean space Rq and Y a non-degenerate locally compact convex set in Euclidean space Rr. Then we can use the metrics for X and Y defined by the norm in §2 instead of Euclidean norm to prove the theorem. This norm is of great advantage to our problem as seen in Section 2 and since the map || • ||: Rq -► R is PL. Let us regard C(X ,Y) as a subset of the Banach space C(X, Rr) with the sup-norm 11/11 = sup{||/(x)|||xeX}. is the desired map. In fact, for each f e A and x e X, \Mf)(
< \\i// -id|| + \\<p' -id|| < e/2 + e/2 = e. a is an fd-cap set for Mn .
We will show that LIP(X, 7) = \JneN Mn . Without loss of generality, we can assume that X c Iq . Let / e LIP(X, 7). From compactness, f(X) c Yn, for some n e N. By Lemma 1.2, / has an extension / € LIP(/? , Yn,). Let n > max{«', r • lip/}. Then by Lemma 2.4, / e clC(/, y) PL(Iq , 7") n n-UP(Iq ,Yn).
Therefore f = f\X e Mn . 
